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(54) MAGNETIC RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the performance such as electromagnetic conversion characteristics and 
durability by using a polyurethane resin produced from a polyester component prepared from a specified glycol having 
an alicyclic structure and a dicarboxylic acid essentially comprising phathalic acid as a binder. 

SOLUTION: This magnetic recording medium is produced by applying a magnetic coating material containing at least 
a magnetic powder and a binder in a solvent on a nonmagnetic base body. The binder contains a polyurethane resin 
composed of a polyester component and diisocyanate. The polyester component essentially consists of a glycol having 
an alicyclic structure expressed by the formula and dicarboxylic acid essentially comprising phthalic acid and has 10 to 
200KOHmg/g hydroxyl value. Into the polyurethane resintwo kinds of polar groups of 0.001 to 0.2mmol/g alkali metal 
sulfonate and 0.001 to 0.1 mmol/g carboxylic acid are introducedand the resin has 10000 to 100000 number average 
mol.wt. 



CLAIMS 



[Claim(s)] 

[Claim 1]A magnetic recording medium characterized by the following. 

On a nonmagnetic substratea magnetic paint which distributes a magnetic powder sheep and a binding material in a 
solvent at least in a magnetic recording medium to apply the above-mentioned binding material Polyurethane resin 
which consists of glycol which has the alicyclic skeleton shown mainly by ** land dicarboxylic acid which mainly 
contains phthalic acidand comprises a polyester component whose hydroxyl value is 10 - 200 KOHmg/gand 
diisocyanate. 

A number average molecular weight of this polyurethane resin is 10000-100000 while sulfonic acid alkali metal salt and 
two sorts of polar groups of carboxylic acid are introduced at least. 

[Formula 1] 



[Claim 2]A magnetic recording medium given in claim Iwherein the above-mentioned sulfonic acid alkali metal salt is 
made into 0.001 mmol/g - 0.2 mmol/g and the above : mentioned carboxylic acid is made into 0.001 mmol/g - O.lmmol/g. 
[Claim 3]The magnetic recording medium according to claim Iwherein 1-20 weight-section content of the above- 
mentioned polyurethane resin is carried out by a magnetic powder weight ratio into the above-mentioned binding 
material. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the magnetic recording medium with which improvement in the 
magnetic parametric performance average and endurance was achieved especially about the magnetic recording 
medium used for videotapean audiotapea floppy diskthe data storage tape for computersetc. 



[0002] 

[Description of the Prior Art] In recent yearsthe improvement in the characteristic of the magnetic recording medium 
used for these is called for with highly-efficient-izing of the recording and reproducing device represented by Hi-Vision 
VTR and digital VTR. For this reason development of the vapor-deposited type magnetic recording medium with which 
a high power magnetic parametric performance is acquired from a coating mold is performed briskly. 
[0003]Howeverin the vapor-deposited type magnetic recording mediumsince magnetic metalssuch as ironcobaltand 
nickelare vapor-deposited in a vacuum on a nonmagnetic substrate and a magnetic layer is formedthe surface energy of 
the magnetic layer is highand degradation of the endurance produced from friction etc. poses a problem. In a deposition 
processa this vacuum evaporation type magnetic recording medium is complicated as devicessuch as laser for making 
vacuum devices and metal into a steamand an expensive thing is required for itand its productivity is also bad as 
compared with the magnetic recording medium of a coating mold. 

[0004]For this reasonin the magnetic recording medium of a coating molddevelopment was considered briskly and 
highly efficient-ization has been advanced. In recent yearsthe size of the magnetic powder used is also atomized from 
the short wavelength formation of a recording wavelength progressing more aiming at the amount of formation of high- 
density size ** of a magnetic recording medium. 

[0005] In such a situationwhen fully distributing these highly efficient particle magnetic powderit waits for development 
of the binding material which combines dispersibility and endurance as art used as an important technical problem. 
[0006]Conventionallyas resin generally used as a binding materiala VCM/PVC system copolymerpolyurethane 
resincellulose type resin (JP2-53 19777A)phenoxy resinpolyacetal resin (JP2-532931 8A)etc. are mentioned, a magnetic 
recording medium — these binding materials ~ independence — or it is mixed and used. 

[0007]Also in these resinpolyurethane resin had comparatively good physical propertiesand since introduction of 
various kinds of functional groups is possiblemuch examination has so far been made. For examplepolyurethane resin 
is used as a binding material which has the magnetic parametric performance outstanding by introducing the second 
class amine as a polar group as indicated to JP2-7235044A. Howeverthe polyurethane resin used for a highly efficient 
magnetic recording medium becomes important [ choosing various kinds of polar groupsand molecular weights and 
glass transition point temperature (Tg) ] by the tape characteristics demanded. There are some which are not well 
mixed depending on other binding materials used as a magnetic paint. For this reasonin order to obtain a highly 
efficient magnetic recording mediumthe binding material which improves solubility with various kinds of resinous 
principlesand enables hypoviscosity and high solid content distribution is needed. 

[0008]On the other handwhen the lubricant added by the tape in addition to a binder componentsuch as higher fatty 
acida higher-fatty-acid ester derivativeor higher fatty acid saltplasticizes a binding materialhaving an adverse effect on 
the endurance of a magnetic recording medium is also known. The degree of plasticization of the binding material to 
lubricant etc. tends to become that it is easy to be plasticizedso that it improves the compatibility of a binding 
materiallubricantetc. A binding material is easy to tend be plasticizedso that the toluene tolerance which is an index 
showing the solubility over toluene is large. 

[0009]Thuslubricant will be made hard to come out of to the magnetic-recording-medium surfacesince compatibility of 
a binding material with lubricant is good. As for the phenomenon in which endurancesuch as the still characteristicgets 
worsesuch a magnetic recording medium is seen from this. 

[0010]Thereforein order to carry out improvement in a magnetic parametric performance as a binding materialwith the 
endurance of a magnetic recording medium maintainednot being plasticized with high dispersibility is indispensable. 
[0011] 

[Problem(s) to be Solved by the lnvention]Howeverin the conventional magnetic recording mediumthere was nothing 
using the binding material which has the characteristic which was mentioned aboveand it had not necessarily become 
that a magnetic parametric performance and whose endurance fully improved. 

[OOI2]This invention is proposed in view of such the actual conditionand is made for the purpose of providing the 
magnetic recording medium in which many performancessuch as the magnetic parametric performance of magnetic 
recording mediasuch as videotapean audiotapea computer tapeand enduranceimproved. 
[0013] 

[Means for Solving the Problem]this invention person came to acquire knowledge of coming to have good 
dispersibilityby using polyurethane resin which uses as a raw material a polyester component which has an alicyclic 
skeleton as a binding materialwithout plasticizing a binding materialas a result of examining wholeheartedly a problem 
of the conventional magnetic recording medium mentioned above. 

[0014]Namelya magnetic recording medium concerning this invention is what applies a magnetic paint which 
distributes a magnetic powder sheep and a binding material in a solvent at least on a nonmagnetic 
substratePolyurethane resin which a binding material consists of glycol which has the alicyclic skeleton shown mainly 
by ** 2and dicarboxylic acid which mainly contains phthalic acidand comprises a polyester component whose 
hydroxyl value is 10 - 200 KOHmg/gand diisocyanate is containedWhile sulfonic acid alkali metal salt and two sorts of 
polar groups of carboxylic acid are introduced for this polyurethane resin at leastit is characterized by a number average 
molecular weight being 1 0000-100000. 
[0015] 
[Formula 2] 



[0016]The magnetic recording medium concerning this invention constituted as mentioned above contains the 
polyurethane resin in which good dispersibility is shown that it has an alicyclic skeleton and is hard to be plasticized in 
a magnetic paint as a binding material. The polyester component containing the glycol shown in ** 2 has a cyclohexane 
skeleton which is an alicyclic compound of a six membered ringand serves as a raw material of the polyurethane resin 
used as a binding material. Since the cyclohexane skeleton which is an alicyclic compound of this six membered ring is 
thermodynamically stabilized in specific shape according to a stable chair type (chair type) and steric exclusion like a 
model of a ship (boat type) and a torsion model of a ship (twist boat type)it is a skeleton firm in three dimensions. As 
for the cyclohexane skeleton which is the alicycle fellows of a six membered ringas compared with an ether bondan 
ester bondetc.it is chemically stable from things to contain only combination of carbon-carbon. Thussince it is having 
structure firm in three dimensionsgenerally the glass transition point temperature (Tg) becomes highand the polyester 
component which has a cyclohexane skeleton will become hard. Thereforea magnetic recording medium becomes that 
a magnetic parametric performancewhose enduranceetc. improved by containing the polyurethane resin which used 
such a polyester component as a binding material. 

[001 7] A hydroxyl value of a polyester component mentioned above is the total hydroxyl equivalent per unit weigh tas a 
unitit is expressed with the equivalent of K.0H (potassium hydrate)and KO Hmg/g is used for it. A polyester component 
mentioned above needs to be carried out within the limits which the hydroxyl value mentioned above. If a hydroxyl 
group of a polyester component is made less than this rangea molecular weight of a polyester component will be made 
high and a polyester component's own composition will become difficult. Even if it compounds a polyester 
componentan introduction amount of a urethane group after urethane-izing will decrease. For this reasona network by a 
hydrogen bond between molecules decreasestough nature and strong cohesive force decreaseand polyurethane resin is 
not preferred. On the other handif a hydroxyl group of a polyester component is made more than this 
rangepolyurethane resin tends to become weak and is not preferred. In order to choose suitably by a use and to raise 
heat resistance and cohesive energya hydroxyl value of this polyester component has a higher hydroxyl valueand it is 
desirable to use what has many points with a hardening agent constructing a bridge in intramolecular. Both ends 
convert a molecular weight of polyester as what is a hydroxyl groupand it is calculated from this hydroxyl value. 
[001 8]ln a magnetic recording medium concerning this inventiona magnetic paint will have good viscosity by making 
into the range of 10000 - 100000 a number average molecular weight of polyurethane resin used as a binding material. 
If a number average molecular weight of polyurethane resin becomes larger than this rangeviscosity of a magnetic paint 
will become high and handling characteristics as a paint will be poor. 

[0019]As for this magnetic recording mediumit is preferred that it is what polyurethane resin carries out 0.001 mmol/g- 
0.2 mmol/g content of the sulfonic acid alkali metal saltand carries out 0.001 mmol/g-O.lmmol/g content of the 
carboxylic acid. A binding material will have good dispersibility by containing in polyurethane resin in the range 
mentioned above as sulfonic acid alkali metal salt and carboxylic acid. In being more than a range which a dispersion 
effect deterioratedon the other hand was mentioned above when less than a range which sulfonic acid alkali metal salt 
mentioned aboveviscosity of a binding material becomes high too much. If the viscosity of a binding material is too 
highhandling will be badthixotropy as a paint will become largeandas a resultit will degrade the coating nature of a 
magnetic paint. 

[0020]In being more than a range which a dispersion effect deterioratedon the other hand was mentioned above on the 
other hand when less than a range which carboxylic acid mentioned abovethere is a possibility that carboxylic acid may 
hydrolyze a polyester component. That isa binding material will be poor [ long-term preservation stability ] by 
hydrolyzing a polyester component. 

[0021] As for this magnetic recording mediumit is preferred that a binding material carries out 1-20 weight-section 
content of the above-mentioned polyurethane resin by a magnetic body impalpable powder weight ratio. By containing 
in the range which the above-mentioned polyurethane resin mentioned above in a binding materialit will have good 
endurance. When less than a range which polyurethane resin mentioned abovean adhesive property over a nonmagnetic 
substrate of a magnetic paint will worsenand endurance will deteriorate. On the other handwhen more than a range 
which polyurethane resin mentioned aboveadhesive strength of a magnetic paint will become large too muchand a 
possibility of causing adhesion between magnetic recording media will arise. 
[0022] 

[Embodiment of the Invention]Hereafterthe suitable embodiment of the magnetic recording medium concerning this 
invention is described in detail. 

[0023]The magnetic recording medium shown in this embodiment applies the magnetic paint which distributed the 

magnetic body tines sheep and a binding material in the solvent at least on a nonmagnetic substrate. 

[0024]ln this magnetic recording mediuma binding materialit consists of glycol which has the alicyclic skeleton shown 

mainly by ** 3and dicarboxylic acid which mainly contains phthalic acidand a hydroxyl value contains and carries out 

the polyurethane resin which comprises a polyester component which is 10 - 200 KOHmg/gand diisocyanate. While 

sulfonic acid alkali metal salt and two sorts of polar groups of carboxylic acid are introduced at leastit comes to make a 

number average molecular weight into 10000 - 100000 as for this polyurethane resin. 

[0025] 

[Formula 3] 



[0026]The polyester component used for this polyurethane resin makes a subject the resin compound obtained when the 
glycol shown by phthalic acid and the ** type 3 as dicarboxylic acid carries out dehydration condensation by an 
esterifi cation reaction. Generallythe both ends of ester are used as a hydroxyl groupand serve as a reactive site in the 
case of a next urethane-ized reaction. 

[0027] As glycol which has this alicyclic skeletonlt is 14- of cyclohexaneand a 12-substitution productfor examplethere 
arecyclohexane-14-dimethanol (it abbreviates to 14-CHDM hereafter. )cycl oh exane-12-di methanol (it abbreviates to 1 
and 2-CHDM hereafter.)etc. There are a cis form and trans form in these by the position which replaced alkyl 
alcoholrespectively. 1 and 3-substitution product has an expensive synthetic method from a difficult thingand is 
deficient in it to practicality. 

[0028] Also in thisl of cyclohexane and 4-substitution product can make Tg of polyurethane resin high as compared 
with other substitution productsand the endurance of a magnetic recording medium has an effect. On the other 
handsince 1 and 2-substitution product serves as the form where the resin skeleton bentTg becomes lowbut the 
viscosity of resin also tends to become low. 

[0029]Heresince a glycol component which has an alicyclic skeleton of this six membered ring has bad solubility to an 
organic solvent of a ketone system and a toluene systemquantity contained in a polyester component is limited. For this 
reasonas a glycol component which has an alicyclic skeleton of a six membered ring contained in a polyester 
component0.8 mol or less is preferred to 1 mol of dicarboxylic acid components. Since its solubility over a ketone 
system organic solvent of a polyester component is bad when this glycol component is contained by a ratio of 0.8 mol 
or morea possibility that a next urethane-ized reaction will be checked produces it. If this glycol component is 
contained at 0.1 mol or less to 1 mol of dicarboxylic acid componentscharacteristic sufficient as polyurethane resin will 
not be obtained. 

[0030]In composition ratio when a phthalic acid ingredient is 1 mol from the above thing as a glycol component which 
has an alicyclic skeleton of a six membered ringO. 1-0.8 are preferred and are 0.3-0.6 more preferably. By **** and one 
sidesolubility worsens that Tg of polyurethane resin obtained is highand it is hard to be plasticizedso that a ratio of this 
glycol component becomes high. 

[0031]Since it mentioned aboveas a glycol component which constitutes a polyester componentglycol which has an 
alicyclic skeleton of a six membered ringand the other glycol may be used together. As a glycol component combined 
with glycol which has an alicyclic skeleton of this six membered ringa publicly known thing can be used 
conventionally. For exampleethylene glycol (it is hereafter called EG for short.) 1 3-propylene glycol, (it is hereafter 
called 13-PG for short.) -- 12-propylene glycol, (it is hereafter called 12-PG for short.) - a 14-butylene glycol, (it is 
hereafter called 14-BG for short.) - 15-pentanegIycol. 1 6-hexane glycol (it is hereafter called 1 and 6-HG for shorts- 
methyl !5-pentaneglycol2-butyl-2-ethyl-13-propanediolNeopentyl glycol (it is hereafter called NPG for short.)! 8- 
octaneglycol!9-nonanediola diethylene glycolcyclo ********_ 14-diolGlycoltrioletc. of cyclo ********_ 14. 
dimethanoldimer aciddioltrimethylolpropane (it is hereafter called TMP for short. )glycerinhexanetrioland others are 
mentioned. 

[0032]As dicarboxylic acid which constitutes a polyester componenta phthalate system is made into a subject 
andspecificallyphthalic acid derivativessuch as terephthalic acid (it is hereafter called TP for short.)isophthalic acid (it 
is hereafter called IP for shorthand alt.phthalic acidare mentioned. In addition to these phthalic acid 
derivativesdicarboxylic acidsuch as succinic acidadipic acid (it is hereafter called AA for short. )sebacic acidand azelaic 
acidthese acid esteror an acid anhydride may be includedfor example. 

[0033]This polyester component will contain phthalate which has the benzene ring in a molecule by containing a 
phthalic acid derivative which was mentioned above. For this reasona polyester component will have firm molecular 
structure as compared with a horse mackerel peat etc. Thereforethat Tg becomes high and makes the endurance of this 
polyester component of a magnetic recording medium improve. 

[0034]And those both ends are used as a hydroxyl groupthat hydroxyl value is made into 10 - 200 KOHmg/gand this 
polyester component is more preferably made into 50 - 200 KOHmg/g. Herea hydroxyl value of a polyester component 
is the total hydroxyl equivalent per unit weightas a unitit expresses with the equivalent of KOH (potassium hydrate)and 
K0 Hmg/g is used. 

[0035]Therebyif a hydroxyl value is made into 10 or less KOHmg/ga molecular weight will become high and a 
polyester component's own composition of a polyester component will become difficult. In this caseeven if it 
compounds a polyester componentan introduction amount of a urethane group after urethane-izing will decrease. For 
this reasona network by a hydrogen bond between molecules decreasestough nature and strong cohesive force 
decreaseand polyurethane resin using this polyester component is not preferred. 
[0036]On the other handif a hydroxyl value is made into 200 or more KOHmg/g as for a polyester 
componentpolyurethane resin tends to become hard and is not preferred. In order to choose suitably by a use and to 
raise heat resistance and cohesive energya hydroxyl value of this polyester component has a higher hydroxyl valueand 
it is desirable to use what has many points with a hardening agent constructing a bridge in intramolecular. Both ends 
convert a molecular weight of polyester as what is a hydroxyl groupand it is calculated from this hydroxyl value. 
[0037]Nextpolyurethane resin used for this invention is described. 

[0038]This polyurethane resin is a resin compound which consists of an active hydrogen compound used as a raw 
materialand diisocyanate. An active hydrogen compound used at this time consists of a polyester component of the 



hydroxyl value 10 which consists of glycol which mainly has an alicyclic skeletonand dicarboxylic acid which mainly 
contains phthalic acid - 200 KOHmg/gand water or with a molecular weight of about 62 to 250 glycolas mentioned 
above. 

[0039]As concrete glycol which constitutes this active hydrogen compoundLow molecule polyol quoted as a raw 
material of a polyester component mentioned above is usedNamelywaterEG13-PG12-PG14-butanediol. (it is hereafter 
called BG for short.) ~ 1 5-pentaneglycol ~ 16-hexanediol. (it is hereafter called HG for short.) -- 3-methyl-15- 
pentaneglycol. NPG1 8-octaneglycoI19-nonanediola diethylene glycol Ethyleneoxidea propylene oxide additionetc. of 
cyclohexane-14-diolcyclohexane-14-dimethanoldimer aciddiolTMPglycerinhexanetriola KUODO rolland bisphenol A 
are mentioned. 

[0040] As a diisocyanate compoundfor example 24-toluene diisocyanate. (it is hereafter called 2 and 4-TDI for short.) - 
26-toluene diisocyanate. (it is hereafter called 26-TDI for short.) ~ the xylene 1 and 4-diisocyanate. The xylene 1 3- 
diisocyanate44'-diphenylmethane diisocyanate. (it is hereafter called MDI for short.) - 2 and 4'-diphenylmethane 
diisocyanate. 44'-diphenyl ether diisocyanate2-nitrodiphenyl 44'-diisocyanateThe 22'-diphenylpropane- 44'- 
diisocyanate3and 3'-dimethyldi phenylmethane 44'-diisocyanate44 , -diphenylpropanediisocyanatem-phenylene 
diisocyanatepl phenylene diisocyanatethe naphthylene 14-diisocyanateAromatic diisocyanatesuch as naphthylene-15- 
diisocyanate and 33 , -dimethoxydiphenyl 44'-diisocyanatetetramethylene di-isocyanate — it passes andas for a 
KISAMECHI range isocyanate (it is hereafter called HD1 for short.)lysine diisocyanateetc. aliphatic series diisocyanate. 
Cycloaliphatic diisocyanatesuch as isophorone diisocyanate (it is hereafter called IPDI for short. )hydrogenation-ized 
tolylene diisocyanatehydrogenation-ized xylenediisocyanatehydrogenation-ized diphenylmethane diisocyanateand 
tetramethyl xylenediisocyanateetc. are mentioned. 

[0041]On the other handthis polyurethane resin contains sulfonic acid alkali metal salt and carboxylic acid as a polar 
group. These polar groups raise dispersibility in a magnetic paint by containing in polyurethane resin. Heresulfone 
sodiumpotassium sulfonateetc. are mentioned as sulfonic acid alkali metal salt. As for this sulfonic acid alkali metal 
saltit is preferred that that introduction amount is 0.001 - 0.2 mmol/gand it is more preferably made into 0.01 - 0.09 
mmol/g. As for carboxylic acidit is preferred that the introduction amount is 0.001 - 0.1 mmol/gand it is more 
preferably made into 0.01 - 0.05 mmol/g. 

[0042]This polyurethane resin can make thixotropy of a magnetic paint goodand can maintain the mothball stability of 
a magnetic paint while it raises the dispersibility of a magnetic paint by containing in the range which mentioned above 
sulfonic acid alkali metal salt and carboxylic acid as a polar group. 

[0043]And when introducing into polyurethane resin a polar group which was mentioned abovea method of introducing 
at the time of polyester synthesis and a method of introducing into compounded polyester are typical. When a polar 
group is introduced at the time of polyester synthesisa poorly soluble source of a polar group is used to a reactiona! 
solvent. On the other handa polar group is introduced by carrying out the demethanol reaction (ester exchange reaction) 
of the reactant high methyl ester derivative from carboxylic acidwhen introduced into compounded polyester. A polar 
group may be introduced with diol objectssuch as DMPA used as a chain elongation agent added by the system of 
reaction. When introducing a sulfonate as a polar groupspecificallya polar group is introduced into polyester using a 
phthalic acid derivative. 

[0044]Nexta synthesizing method of polyurethane resin of this invention is described. 

[0045] A solution synthetic method to which an active hydrogen compound and diisocyanate which were mentioned 
above are made to react in arbitrary organic solvents as a synthesizing method of polyurethane resinand a solid 
synthetic method to which mix directly and an active hydrogen compound and diisocyanate are made to react without 
using an organic solvent are mentioned, 

[0046]Concretelyby a solution synthetic methodan active hydrogen compound which has the glycol of a polyester 
component used as a raw materia I wateror the molecular weights 62-250and a JISOSHIANETO compound are made to 
react in an organic solvent which dissolves theseand polyurethane resin is obtained. In a solid synthetic methoda direct 
reaction is carried out by mixing an active hydrogen compound and a diisocyanate compound with an extrudera cross 
machineetc.and polyurethane resin of a solid state is obtained. 

[0047]In this embodimentpolyurethane resin a diisocyanate component and active hydrogen compound 
componentssuch as a polyester component A rate of equivalent ratio of an active hydrogen group in an active hydrogen 
compound component to an isocyanate group in a diisocyanate component is obtained by making it react on overactive 
hydrogen group conditions exceeding 1 .0. Specificallyit is preferred that rates of equivalent ratio of an active hydrogen 
group in an active hydrogen compound component to an isocyanate group in a diisocyanate component are 1 .0-2.0. 
[0048]Thusas for polyurethane resina precursor will be manufactured on overactive hydrogen group conditions. 
According to thisa precursor of polyurethane resin manufactured will contain only an active hydrogen groupwithout an 
isocyanate group remaining. Thusa precursor of polyurethane resin is not gelled by manufacturing a precursor of 
polyurethane resin. Although J.P.FloryKhumetc. are computed according to gelling theory calculated theoretical lya 
compounding ratio which a concrete target mentioned aboveActuallyit computestaking into consideration a reactant 
ratio of a reaction group contained in an active hydrogen compound and isocyanate each molecule taking an average 
functional group number of an isocyanate group accompanying polyisocyanate component contentand an average 
functional group number of an active hydrogen compound component accompanying triol introduction etc. into 
consideration. 

[0049]Thuspolyurethane resin can be manufactured in the state of a molten state and bulk by mixing and making a 



**** ingredient which is the compounding ratio mentioned above with a solid synthetic method and which is not react. 
[0050]Mix devicessuch as a reaction vessel to which what kind of device may be used as long as it can attain a reaction 
mentioned above as a reaction apparatus used at this timefor exampleagitating equipment was attacheda kneaderone 
axis or a multiaxial extrusion reaction machineare ********** S- \ n these devicesa metal catalyst and an amine system 
catalyst which are used regularly can also be added and used as a catalyst for advancing a reaction early. 
[005 l]Number average molecular weights are 10000-lOOOOOnumber average molecular weights are 1 0000-70000and 
number average molecular weights of polyurethane resin constituted as mentioned above are 20000-50000 more 
preferably. Since as for polyurethane resin solution viscosity of resin will become high if a number average molecular 
weight becomes largehandling worsens. 

[0052]Nexta magnetic recording medium which makes polyurethane resin mentioned above a subject of a binding 
material is explained. 

[0053]This magnetic recording medium forms a magnetic layer at least on a nonmagnetic substrate. In this magnetic 
recording mediuma magnetic paint which distributed a ferromagnetic fines sheep and a binding material in a solvent at 
least is applied on a nonmagnetic substrateand a magnetic layer is formed. 

[0054] As a nonmagnetic substratewhat is generally used for a magnetic recording medium can be usedFor 
examplepolyestersuch as polyethylene terephthalate and polyethylenenaphthalate. Polyolefinessuch as polyethylene 
and polypropylenecellulose triacetateCellulosicssuch as cellulose diacetate and cellulose acetate butylateLight 
alloyssuch as metalsuch as vinyl system resinsuch as polyvinyl chloride and a polyvinylidene 
chloridepolycarbonatepolyimidepolyamidoimideother plasticsaluminumand copperan aluminum alloyand a titanium 
alloyceramicssingle crystal siliconetc. are mentioned. 

[0055]What is generally used can be used for a magnetic paint which forms a magnetic layer. As ferromagnetic powder 
which constitutes this magnetic paintPublicly known ferromagnetic materialssuch as a ferromagnetic alloya barium 
ferritea strontium ferriteetc. which use gamma-FeOx (x= 1.33-1.5)Co denaturation gamma-FeOx (x= 1.33- 
1.5)Fenickelor Co as the main ingredients (not less than 75%)are mentioned. These ferromagnetic powder in addition 
to a predetermined atom aluminumSiSScAtomssuch as 

TiVCrCuYMoRhPdAgSnSbTeBanickelTaWReAuHgPbBiLaCePMnZnCoSrand Bmay be contained. 
[0056] In a magnetic recording medium concerning this inventionparticle metal powder is mentioned as more useful 
ferromagnetic powder. As for this particle metal powderit is preferred to be considered as sigmas=100 - 
200Am 2 /kgspecific surface area 45-60m 2 /g by a BET adsorption methodthe coercive force 90 - 200 kA/m. 
[0057]A magnetic paint ferromagnetic powder mentioned above and a binding material mentioned aboveand is 
obtained dispersedly. At this timepolyurethane resin mainly mentioned above is used as a binding material. An addition 
is made into one to 20 weight section by a ferromagnetic impalpable powder weight ratioand let this polyurethane resin 
be five to 15 weight section more preferably. When there is less polyurethane resin than this rangean adhesive property 
over a nonmagnetic substrate of a magnetic paint is badand endurance worsens. When there is more polyurethane resin 
than this rangeit becomes easy to generate evil by adhesion between magnetic recording media at the time of carrying 
out a mothball. For this reasonit may be used combining a proper quantity of polyurethane resin mentioned above and 
resin with sufficient compatibility. 

[0058]As other binding materials used for this magnetic paintAll can use a publicly known material and it A polyvinyl 
chloride acetate copolymerA VCM/PVC acetic acid vinyl-vinyl alcohol copolymera vinyl chloride vinylidene chloride 
copolymerA VCM/PVC acrylonitrile copolymera VCM/PVC acetic acid vinyl-maleic acid copolymerAn acrylic ester 
vinylidene chloride copolymeran acrylic acid ester acrylonitrile copolymerA methacrylic acid-vinylidene chloride 
copolymera methacrylic acid ester styrene copolymerThermoplastic polyurethanephenoxy resinpoly vinyl fluoridea 
vinylidene chloride acrylonitrile copolymerButadiene Acrylonitrilean acrylonitrile butadiene methacrylic acid 
copolymerA polyvinyl butyrala cellulosica styrene butadiene copolymerA polyester componentphenol resinan epoxy 
resinthermosetting polyurethane resinurea resinmelamine resinalkyd resin urea-formaldehyde resinspolyvinyl acetal 
res in or these mixtures are mentioned. 

[0059]Especiallyas a binding material used togetherin order to give pliabilitypolyurethane resina polyester 
componentan acrylonitrile butadiene copolymeretc. are preferredand in order to give rigiditya cellulosicphenol resinan 
epoxy resinetc. are preferred. A binding material may raise endurance or may make a suitable polar group introduce by 
making an isocyanate compound construct a bridge. 

[0060]In a magnetic recording medium concerning this inventiona binding materialabrasive soapa spray for preventing 
static electricitya rust-prooferand a solvent used for adjusting a magnetic paint may be used. In this magnetic recording 
mediumeach publicly known thing can be conventionally adapted about these thingsand it is not limited at all. 
[006l]Herea layer (under coat) which uses as the main ingredients a publicly known binding material which was 
mentioned above may be provided between a nonmagnetic substrate and a magnetic layer for reasons of raising 
adhesive strength depending on the case. 

[0062]In this magnetic recording mediumcarbon black may contain a magnetic layer. As this carbon blacka publicly 
known thing can be used conventionallyfor exampleacetylene blackfurnace blacketc. are mentioned. 
[0063]As this carbon black30-150ml/100 g of DBP oil absorption is preferably set to 50-150 ml/100 g. Carbon black 
will be distributed in viscosity with a good magnetic paint for a short time at a ** sakeif DBP oil absorption is carried 
out within the limits of this. 5-150 nm of mean particle diameter shall be 15-50 nm preferablyand 40-300m 2 /g and a 
thing which it comes to make into 100-250-m 2 /g preferably are preferred for carbon black for specific surface area by a 



BET adsorption method. If specific surface area according [ carbon black ] to mean particle diameter and a BET 
adsorption method is carried out within the limits of thisthe good surface nature of particles will be maintained and 
dispersibility will become good. 

[0064] As carbon black which fulfills the above conditionsAs a concrete trade namehe is colon BIAN carbon company 
make RA 1 Ben (RAVEN) 1250 (particle diameter of 23 nm). BET value 135.0m 2 /g58.0 ml of DBP oil absorption/ 100 
gl255 (particle diameter [ of 23 nm ]and BET value 125.0m 2 /g58.0 ml of DBP oil absorption/ 100 g)1020 (particle 
diameter [ of 27 nm ]and BET value 95.0m 2 /g60.0 ml of DBP oil absorption/ 100 g)1080 (particle diameter [ of 28 
nm ]and BET value 78.0m 2 /g65.0 ml of DBP oil absorption/ 100 g)Rahaeng 1035Rahaeng 1040Rahaeng 1060Rahaeng 
3300Rahaeng 450and Rahaeng 780 grade are mentionedOr it is usable also in KONDAKU tech (CONDUCTEX) SC 
(particle diameter [ of 20 nm ]and BET value 220.0m 2 /gl 15.0 ml of DBP oil absorption/ 100 g). #80 by an Asahi carbon 
company (particle diameter [ of 23 nm ]and BET value 1 17.0m 2 /g.) 1 13.0 ml of DBP oil absorption/ 100 gMitsubishi 
Kasei #22B (particle diameter of 40 nm) BET value 5.0m 2 /gl31.0 ml of DBP oil absorption/ 1 00 g#20B (particle 
diameter [ of 40 nm ]and BET value 56.0m 2 /gl 15.0 ml of DBP oil absorption/ 1 00 g)Black 

PARUZU(BLACKPEARLS)by Cabot Corp. L (particle diameter of 24 nm) BET value 250.0m 2 /g60.0 ml of DBP oil 
absorption/ 100 gBIack PARUZU 800 (particle diameter [ of 17.0 nm ] and BET value 240.0m 2 /g75.0 ml of DBP oil 
absorption/ 100 g)black PARUZU lOOOblack PARUZU 1 lOOblack PARUZU 700and black PARUZU 905 grade may 
be sufficient. 

[0065]In a magnetic recording medium concerning this inventiona nonmagnetic back coat layer may be provided in a 
field opposite to a field in which a magnetic layer of a nonmagnetic substrate is formed. As a back coat layera publicly 
known thing can be used conventionallyand the depth size shall be 0.1-2.0 micrometersand shall be 0.3-1.0 micrometer 
preferably. 

[0066]In a magnetic recording medium concerning this inventiona publicly known thing can be conventionally used as 
lubricant. As lubricantfor examplehigher-fatty-acid estersilicone oilFatty acid denaturation siliconefluorine content 
siliconeother fluorine system lubricantPolyolefinepolyglycolalkyl phosphoric esterits metal salt Amine system 
lubricantsuch as a polyphenyl etherfluoridation alkyl etheralkyl carboxylic acid amine saltand fluoridation alkyl 
carboxylic acid amine saltalcohols (it may branchalthough an unsaturation is includedrespectively.) of the carbon 
numbers 12-24higher fatty acid of the carbon numbers 12-24etc. are mentioned. 

[0067]As higher- fatty-acid ester used as lubricantlt is the high-class fat ester species (it may branchalthough an 
unsaturation is includedrespectively.) of the carbon numbers 12-32For examplelauric acidmyristic acidpulmitic 
acidstearic acidlsostearic acidarachin acidoleic acidEIKO acidelaidic acidMethyl estersuch as HEBEN acidlinolic 
acidand Reno Reign acidethyl esterpropyl esterisopropyl esterbutylesterpentyl esterhexyl esterheptyl esteroctyl esteretc. 
are mentioned. As a concrete compound namethere are butyl stearatestearic acid pentylstearic acid heptylstearic acid 
octylstearic acid isooctylstearic acid butoxyethylmyristic acid octylmyristic acid isooctylpulmitic acid butyletc. 
Lubricant may mix two or more lubricant and may be used. 

[0068]In a magnetic recording medium concerning this inventiona publicly known thing can be conventionally used as 
abrasive soap further again. As this abrasive soapfor example alpha-aluminabeta-aluminaa fused aluminaSilicon 
carbidechrome oxidecerium oxidealpha-iron oxidecorunduma diamonda quartz rocka garnetsilicon nitrideboron 
nitridecarbonization molybdenumboron carbidetungsten carbidetitanium oxideetc. are mentioned, using these abrasive 
soap as the main ingredients in this magnetic recording medium - a with a Mohs hardness [ of six or more ] publicly 
known material — it can be usedbeing able to be independent or combining. 

[0069] Although 0.01-2 micrometers is preferred as for mean particle diameter of these abrasive soapabrasive soap in 
which mean particle diameter differs if needed can be combinedor independent abrasive soap can also extend particle 
size distributionand it can be used. 

[0070]A publicly known thing can be conventionally used for a magnetic recording medium concerning this invention 
as a spray for preventing static electricity further again. As this spray for preventing static electricitya natural surface- 
active agenta nonionic surface-active agenta cationic surface-active agentetc. other than carbon black mentioned above 
are mentioned. 

[0071 ]A publicly known thing can be conventionally used for a magnetic recording medium concerning this invention 
as a coupling agent further again. As this coupling agenta silane coupling agenta titanate system coupling agentan 
aluminate coupling agentetc. are ********** s Hereto 100 copies of magnetic layer weight0.05- 10.00 copies of a 
coupling agent are preferredand it is more preferably made into 0.1-5.00 copies. 

[0072]As a silane coupling agentgarnma-meta-KURIROKISHIPURI pill trimethoxysilaneVinyl silane compoundssuch 
as vinyltriethoxysilanebeta-(34-epoxycyclohexyl) ethyltrimethoxysilaneEpoxysilane compoundssuch as gamma- 
glycidoxypropyltrimetoxysilaneMercapto silane compoundssuch as amino silane compoundssuch as gamma- 
aminopropyl triethoxysilane and a N-beta (aminoethyl) gamma-aminopropyl methyldi MEKISHl silaneand gamma- 
mercapto propyl trimethoxysilaneetc. are mentioned. As a titanate system coupling agenttetra-n- 
butoxytitaniumTetraisopropoxy titaniumscrew [2 1 [(2-aminoethyl) amino] ethano rate] and [2 1 [(2 1 aminoethyl) 
amino] ethano rate 0] (2-propano rate) titaniumTris (isooctadecanoate 0) (2-propano rate) titaniumBis(ditridecyl 
phosphite 0")tetrakis (2-propano rate) dihydro ZENCHITANETOBis(dioctyl phosphite 0")tetrakis (2 1 propano rate) 
dihydro ZENCHlTANETOTris (dioctyl phosphite 0") (2-propano rate) titaniuma screw (dioctyl phosphite 0" - [0' 
[ 12-ethane diolate (2-)-0]] titanium.) Tris (dodecy I benzene sulfonate 0) (2-propano rate) titaniumThey are mentioned 
by tetrakis [2 and 2 1 screw [(2-propenyloxy) methyl]-! -butano rate titanate etc. and as goodsThe PUREN act KR TTS 



by Ajinomoto Co.Inc.KR 46BKR 55KR 4 1 BKR 38SKR 1 38SKR 238S338XKR 1 2KR 44KR 9SAand KR 34S grade 
are mentioned. 

[0073] As an aluminate coupling agentaceto alkoxy aluminum JIISOPUROPIRETO etc. are mentioned and PUREN act 
AL-M by Ajinomoto Co.Inc.etc. are mentioned as goods. 

[0074]As a device which kneads a magnetic paint and is distributedeach can use a publicly known device. For 
examplea roll milla ball milla sand milla TRON milla high-speed stone milla basket millDISUPAa homomixera 
kneadera continuation kneaderan extrudera homogenizeran ultrasonic dispersion machineetc. can be used. 
[0075]When applying a magnetic paint on a nonmagnetic substrateunder coatssuch as an adhesives layermay be formed 
on a nonmagnetic substrateor corona discharge treatmentelectron-beam-irradiation processingetc. may be pretreated on 
a nonmagnetic substrate. 

[0076]As a coater of a magnetic paintan air doctor coata braid coatCoaterssuch as a rod coatan extrusion coatan air 
knife coata squeeze coatan impregnating coata reverse roll coata photogravure codea transfer roll coatand a cast 
coatcan be mentioned. As a coaterdevices other than these can also be usedfurtherit may extrude in order to carry out 
simultaneous multistory spreadingand a coat may be used. 

[0077]With a magnetic recording medium concerning this inventionin order to give solvent resistance morehardening 
agentssuch as a with an average functional group numbers of two or more isocyanate hardening agentmay also be 
included further again. As this hardening agentpolyol adduct of a polymeric object of polyisocyanate or polyisocyanate 
is mentioned. 

[0078JA magnetic recording medium is excellent in heat resistance or endurancewhen an isocyanurate group is 
introduced as a hardening agent. Herewhen an isocyanurate group of a rate of a constant ratio and/or other isocyanate 
polymers are included in a polyisocyanate compound molecule as a hardening agenta turning point of a grade which is 
not arrived at can be introduced into gelling into polyurethane resin. 

[0079]As a hardening agentaromatic polyisocyanate and aliphatic series polyisocyanate are mentionedand an adduct of 
these and an active hydrogen compound is preferred. As aromatic polyisocyanatetoluene diisocyanate. (it is hereafter 
called TDI for short.) ~ 1 and 3-xylenediisocyanate. 14-xylenediisocyanate44'-diphenylmethane diisocyanate (it is 
hereafter called MD1 for short.)p-phenyl diisocyanatem-phenyl diisocyanatel 5-naphthyl diisocyanateetc. can be 
mentioned. As aliphatic series polyisocyanatehexamethylene di-isocyanate. (it is hereafter called HD1 for short.) -- 
dicyclohexylmethane diisocyanatecyclohexane diisocyanateisophorone diisocyanate (it is hereafter called IPDI for 
short.)etc. can be mentioned. As an active hydrogen compound which forms these and an adductEthylene glycol 1 4- 
butanedioll3-butanediolneopentyl glycola diethylene glycoltrimethylolpropaneglycerinetc. are mentionedand those 
average molecular weights of a thing of the range of 1 00-5000 are preferred. 

[0080] As an addition of this hardening agentin a weight ratio to resin contained in a binding materialzero copy - 20 
copies are commonand are 0-10 copies preferably. Herea theory top is the hardening agent weight used as active 
hydrogen in a polyurethane resin composition (or adhesive resin composition)and the amount of isocyanates of the 
equivalentand serves as sufficient addition. Howeveron actual manufacturein order that an isocyanate of a hardening 
agent component may react with moisture etc.the amount of isocyanates of active hydrogen and the equivalent is 
insufficient in many casesand it is effective to add a hardening agent of 10% - 50% excessive amount from the active 
hydrogen equivalent for this reason. 

[008 1] When a hardening agent which consists of polyisocyanates is useda stronger adhesive property is acquired after 
coating a magnetic paint by promoting a hardening reaction at temperature of 40 ** - 80 ** for several hours. 
[0082] 

[ Example] Herethe magnetic recording medium (Example 1 thru/or Example 15) concerning this invention which was 
actually mentioned above was manufacturedand the performance was evaluated. 

[0083]<composition of polyurethane resin> - flrstit mixed in the container with an agitatora thermometerand a N2 seal 
pipe at a rate of 5 mol of isophthalic acid5 mol of terephthalic acidl 5 mol (Sistransformer mixture) of 4-CHDM(s)and 
5 mol of NPG(s)and dissolved in it at 200 ** Catalyst amount addition of the dibutyl tin dichloride was carried outand 
the polyester component was compounded by carrying out dehydration under a nitrogen atmosphere. At this timethat 
hydroxyl value was made into 56 KOHmg/gand the polyester component was formed. 

[0084]Nextit was made to dissolve into the solvent set to methyl-ethyl-ketone/toluene = 1/1 so that NPG which serves 
as a chain elongation agent to 1 mol of polyester components formed as mentioned above with a container with an 
agitatora thermometerand a N2 seal pipe may be I mol. At this timethe solid content which consists of a polyester 
component and a chain elongation agent dissolved so that it might become 60 % of the weight into a solvent. 
[0085]To thisspeciiled quantity addition of MDI is carried out so that an R value (OH mol / NCO mol) may be set to 
0.95and it continued stirring at 70 ** for 24 hours. After the end of stirringit diluted so that solid content might be 30 % 
of the weight with the solvent set to methyl-ethyl-ketone/toluene =1/1 and the polyurethane resin 1 was compounded. 
[0086] At this timeas shown in Table 1 thru/or 7the presentation of a polyester componentthe amount of polyester 
componentsetc. were changedand various polyurethane resin (the polyurethane resin 2 - polyurethane resin 27) was 
compounded. 
[0087] 
[Table 1] 



[0088] 
[Table 2] 



[0089] 
[Table 3] 



[0090] 
[Table 4] 



[0091] 
[Table 5] 



[0092] 
[Table 6] 



[0093] 
[Table 7] 



[0094] In these Table 1 thru/or 7the number average molecular weight of polyurethane resinPoIyurethane resin was 
dissolved 0. 1 % of the weight by THF (tetrahydrofuran)polystyrene reduced molecular weight was measured by the gel 
filtration chromatographyand a number average molecular weight (Mn) and weight average molecular weight (Mw) 
were measured. 

[0095]The result evaluated about the plasticity of the obtained polyurethane resin was also described in these Table 1 
thru/or 7. The degree of the fall of the glass transition point (hereafter referred to as Tg.) of polyurethane resin 
estimated this plasticity by adding butyl stearate. 

[0096] After specifically adding the butyl stearate of zero copy and five copies to the obtained polyurethane resin and 
applying on a release paper at about 30-50-micron thicknessit dried at 120 ** after that at 60 ** for 2 hours for 1 
hourand the clear film was created. Each clear film was measured with the dynamic-viscoelasticity-measurement 
machine made from ORIENTEC (RHEOVIBRONMODEL RHEO-2000) by 35 Hz of test frequenciesand the heating 
rate of 2.0 ** / minand Tg was calculated. The following standards estimated the degree of the fall of Tg by having 
added five copies of butyl stearatespolyurethane resin was plasticizedand it compared easy. 
[0097]O; change of Tg is a less than 5 ** thing. 
[0098]Change of **;Tg is a thing below not less than 5 ** and 20 **. 
[0099]Change of x;Tg is a not less than 20 ** thing. 

[0l00]The magnetic recording medium was created using each polyurethane resin compounded as <creation of 
magnetic recording medium> **** of was done. 

[0l01]Firstafter kneading a magnetic paint presentation as shown below by a continuation kneaderit was made to 
distribute using a sand millfour weight sections and a myristic acid 1 weight section were added for polyisocyanateand 
it ****(ed) with the filter which has an average caliber of 1 micrometerand was considered as the magnetic paint. 
[0102] 

Magnetic paint presentation metal magnetic powder 100 weight sections (sigmas=l 50Am7kg56m7gHc=l 27 kA/m) 
VCM/PVC system copolymer (MR-1 10 by Nippon Zeon Co. Ltd.). 20 weight-section polyurethane resin 25 weight- 
section carbon black (BP-L by Cabot Corp.) The amount part alumina of duplexs (AKP-30 by Sumitomo Chemical 
Co. Ltd.) 5 weight-section butyl stearate 1 weight section methyl ethyl ketone 80 weight-section methyl isobutyl ketone . 
80 weight-section toluene Thickness applied 80 weight sectionsnext the obtained magnetic paint to the polyethylene 
terephthalate film which is a nonmagnetic substrate which shall be 10 micrometers so that it might become a depth size 
of 3.0 micrometers with a die coat. And after carrying out the cure of thisthe magnetic recording medium which judges 
to 1/2-inch widthand serves as videotape was created. 

[0103]<Quality assessment Evaluation of dispersibilitythe static magnetism characteristicstill durabilityand a 
magnetic parametric performance was performed to the magnetic recording medium obtained as mentioned above. 
[01 04] About dispersibilitv dispersibilitvit evaluated by measuring the degree of brilliancy of a spreading side. The 
degree of brilliancy measured the degree of brilliancy (gross) of the spreading side with the degree of incidence of 45 
degrees by Nippon Denshoku Industries nature digital deflection glossmeter VG-1 Dafter applying and drying the 
magnetic paint on the polyethylene terephthalate film (14 micrometers in thickness). The valuation basis of the degree 
of brilliancy was performed as follows. 
[0105] 



O; degree of brilliancy More than 180%**; degree of brilliancy Not less than 150%less than [ 180%]x; degree of 
brilliancy About the static magnetism characteristic static magnetism characteristicless than 150%The magnetic 
recording medium of the created tape shape was measured under the conditions of 20 ** and 50%RH using the Toei 
Industrylnc. make and a room temperature super-altitude type vibrating sample magnetometer (VSM-P10-15auto). 
[0106] Still durability still durability was evaluated in accordance with the following valuation basesafter performing 
still playback for 120 minutes under the conditions of 20 ** and 50%RH using beta cam VTR (the Sony Corp. 
maketrade name BVW-75). 

[0107]O; what the loading of a head does not haveeither and ran the whole distance for 120 minutes. 
[0108]What loading generated on the head although it ran the whole distance for **; 120 minutes. 
[0109]x; what can check a crack to a tape side visually. 

[01 10]a magnetic parametric performance magnetic parametric performance — digital betacam VTR (the Sony Corp. 
make.) The output of the magnetic recording medium which sets a test frequency to 32 MHzand does not contain 
polyurethane resin as a binding material using trade name DV W-500but contains only a VCM/PVC system copolymer 
as a binding material was 0 dBand output difference was measured. 

[01 1 l]The evaluation result of a presentation and dispersibility of the binding material of a magnetic recording 
mediumthe static magnetism characteristicstill durabilityand a magnetic parametric performance is shown in Table 8 
thru/or 14. 
[0112] 
[Table 8] 



[0113] 
[Table 9] 



[0114] 
[Table 10] 



[0115] 
[Table 11] 



[0116] 
[Table 12] 



[0117] 
[Table 13] 



[0118] 
[Table 14] 



[01 19]As mentioned abovesince it comprises dicarboxylic acid which makes phthalic acid with a subject the glycol 
which makes a subject the cyclohexane skeleton which is the alicycle fellows of six membered-rings as showed in ** 3 
formulathe polyester component is hard to be plasticized so that clearly from Table 1 thru/or 7. 
[0120]If the polyester component specifically shown in the polyester componentthe resin 23or the resin 25 shown in 
the resin I thru/or the resin 7 is compared When the glycol which makes a subject the cyclohexane skeleton which is the 
alicycle fellows of six membered-rings as showed in ** 3 formula is usedit turns out that it becomes that by which a 
polyester component cannot be plasticized easily. When the polyester component shown in the polyester componentthe 
resin 26and the resin 27 which were shown in the resin 1 thru/or the resin 7 was compared and phthalic acid is made 
into a subject as dicarboxylic acidit turns out that it becomes that by which a polyester component cannot be plasticized 
easily. 

[0121 ]It turns out that a polyester component has good plasticity if the hydroxyl value introduced is made into 10 - 200 
KOHmg/g so that clearly [ the resin 8 thru/or the resin 1 1 ]. Since the hydroxyl value is made into 8 KOHmg/ga 
polyester component's own composition is difficult for the polyester component shown in the resin 8and it is not 
suitable as a raw material of polyurethane resin. On the other handsince the hydroxyl value is made into 210 
KOHmg/gthe polyester component shown in the resin 1 1 is what has the bad characteristic as a magnetic recording 
mediumas shown in Table 6. 

It is not suitable as a raw material of polyurethane resin. 



[0122]Since the glycol component is 1 mol to 1 mol of dicarboxylic acid componentsthe polyester component shown in 
the resin 21 is what has bad solubility to the organic solvent. For this reasonthis polyester component is not suitable as 
a raw material of polyurethane resin. If a glycol component shall be 0.8 mol or less to 1 mol of dicarboxylic acid 
componentsthe solubility of a polyester component over an organic solvent will improveand it will become what was 
suitable as a raw material of polyurethane resin from this. 

[0123]On the other handwhen polyurethane resin is created using the polyethylene resin shown in the resin 1 thru/or the 
resin 7the resin 9the resin lOand the resin 12it shows a result good as a binding material of a magnetic recording 
mediumso that clearly from Table 8 thru/or 14. That isit was hard to be plasticized in the polyethylene resin shown in 
the resin 1 thru/or the resin 27and the thing with the polar group of the specified quantity showed the result good as a 
binding material of a magnetic recording medium. 

[01 24] As for the addition of polyurethane resinalthough the weight ratio to magnetic powder may be 20 or more weight 
sectionsit is preferred to be considered as one to 20 weight sectionso that clearly from Example 1 thru/or Example 5. 
[0I25]If the molecular weight is set to 10000-100000polyurethane resin is preferred as a binding materialso that clearly 
from Example 14the comparative example 3and the comparative example 4. On the other handwhen that molecular 
weight of polyurethane resin is outside this rangeplasticization is hard to be carried outbut the characteristic as a 
magnetic recording medium will deteriorate. 

[0126]Polyurethane resin becomes what was suitable as a binding material by carrying out specified quantity content of 
sulfonic acid alkali metal salt and the carboxylic acid so that clearly from Example lthe comparative example 5or the 
comparative example 1 0. On the other handwhen polyurethane resin does not contain at least one sort in these sulfonic 
acid alkali metal salt and carboxylic acidOr when the content of these sulfonic acid alkali metal salt and carboxylic acid 
is not the specified quantityplasticization is hard to be carried outbut if used as a binding materialthe various 
characteristics of a magnetic recording medium will be degraded. 

[0127]No matter what thing the resin added as a binding material in addition to polyurethane resin may beit does not 
influence the characteristic as a magnetic recording medium further againso that clearly from Example 1 5the 
comparative example 1 7and the comparative example 1 8. 
[0128] 

[Effect of the lnvention]The magnetic recording medium concerning this invention can improve improved 
efficiencysuch as a magnetic parametric performance and enduranceby using the polyurethane resin which uses as a 
raw material the polyethylene resin formed from the dicarboxylic acid which carries out the specific glycol which has 
an alicyclic skeletonand phthalic acid with a subject as a binding material. Therebya magnetic recording medium is 
provided as what can respond to a high-density digital recording. 
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g^fflfSo ±$Lfc*°'Jx7.7 1 JUJi!6#l3\ *<D*K* 

iXx;Ufi8»©^»*B<f*ci:tftys *°'Jxx 
x^fiE^S^O^^ffliSlCftSo $fc> -1fJl7rll/ 

it, tt?m<D7tim&£ic * s * v h 7 - *? fttyts. < ft 
wlt> ?K'jTx^uja#o!)*ii**coeii<i:y^< 

tZt. 7tf | J^U^V^fllliftS<ftSffl[p)^U»$L 
<ftt\ CO^'Jx^ryUfiK^^JcKSffilis ffliitcJ: 
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jK'jixx;kd»?««s H5S«ifl t *»S'P** ) b [0021] *sic c®BfMBMffti& is£»jtf± 

CDiLTfiSSLT. C(0*««BiJ:y*i66h*. IE#y ^U* V$IS£&14ttM}*Mi£TM ~2 OS 

[0 0 18] *S(C *RH(cffi3Stt£IB8!g{t(c£l'> «MP&T SCttfffS U\ IS6M«t>tC±E#y*U 

1 0000~l 0000 0<DSESI<!;?ti^)C ft»&tt*E*-3E£<!:ft5. #U9U*>flft#±afi 

ilcJ:y«tt«»3(j«ft»fl:«SS*Sr*C4:i:*«. <K L/cffiilJ: yj>ftlNf£lc«\ ttttStto$tttt$ftit 

T0n>Ky>?"1#tttf*a<!:ftoTL-£5o iMJtefctt, »ttJM*©l»atf**<ftyT4fTL$ 

[001 9] $/c. co8t£[»*$ftii* $w5\s*y i\ mmmmw®TmmzmzTmfttf%.i;T lz 

ffllltf;*JU*>K7 , Jl/ay£J»S«0. OOlmmol ?„ 

/g~0. 2mmol/gttU 2Nb>-tf>K£0. 0 [0022] 

0 1 mmo I / g~0. Immol /g£*r**»©? [fPSOHBSWfcfig] J-XTs *&Htt:fll3ltt«[IBftJItt 

>i$>MtLT. ±&Ltzm®vx<)'5\s*ymmwz [0023] ^mmommizmrmmimmmt, tm 

*y>ftt^ictt. »tt»Stf$IMtLTL*i\ eft [0 0 2 4] ccoflSmiaiiigWcfc^T, e^aii*, ± 

ft ISd&Jli* *G>*6fitfJS?-€f3 ±&lT79Jl/M*Mr«?*JU#>^6ft»J;MR 

<h, /\>h''J>WI<, a»tLT©^+Vtttf*$ Sffitfl 0~2 0 0KOHmg/g?^*" l JlXf;l/ 

[0020] a/u#v»tf±aLfc«Hj:y'j>ft t.z)u*v»7 , )u*y*«*stfA)u#v»©2a©a 

t^lcli, »««»!tj«3)S<bLTL*t\ CtlfcttL 1fS^»A^n^i<htlC^¥i£)^*AM 00 0 0- 

T> ±a»L/cgH«fey#^li^lCli, *;l/^>Kfi«<Ky I 0000 0<h*tlT^So 

jLZTfrMftzi&fcftmTz&ti&tbZo tts.tt. m [0025] 

Smit. tfVxZT>l!8 l ftt>m*.ttMZtl%Ctlc£V [<b3] 

R 



R ( V — R R ( > R=aJkyl-OH 



[0026] zoitfvoistiymmfcmi^nz&'ijz- 

^xJHS^It yi3)l>$y®tLT75>)mtitft3? 

[0027] z.(Dmm3,®tem?zyijz\-ii,£Lz 

it. v">PA+^><D1 , 4-, 1, 2 
0Sa.lf» ->7P's*-9'V-1, 4— 

(WTx 1, 4-CHDMi:«IBSf *o ) v v'^P'N* 

2 -v^ 1. 2-CHDM 



Sfl 5 **. £/c. 1. 3-B&tttt. £j«j£tffflKT** 
[0 0 2 8] d<D*T*K V->P^*-t>->CD1 , 4-g 

S^*. 1, 2 8JBi#tetf8rtl[8l 

6 , iofcffJi:ft-5il<i:fre, Tgtiig<ft**\ fflflgWite 
St»fi<ft*«l^)« s »*. 

[0029] £ct\ c<DAWi0>fl^ie#te : £ : rr& 
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<? y □ -;bfiEtt«, *r h yWktf h ;bx vgosaigJS 
(caLTiSIStttfa^Cti)^ tfyxx-r/bj&tfcplc 

$tt)£LT\t. v*;U/K>ffifiE»1 t;HcStLT. 0. 
8 ^bJXTtfifS: U\> CO^'J3-;Ufi8»tt» 0. 8 

h >&&WtmMlc*STZ®M&tjm^tctb. mot? Is* 

p-;k$ttfcj:, -^*;l/*>»rt#i *;hc»lto. 1 

fttitttfastitti*. 

[0 0 3 0] «±<0C£frS» ft*aaaaj£fttt«£ 

T37'y n-;U*#4: LT(£x 72;bHiE#£ 1 ^E/Ui 
Lfct^-cDiffl^JtTO. 1~0. 8*WfL.<, cfc U» 
£L<«:0. 3~0. 67££ 0 C07"ya-/b 

Tgli«<, fro, Riaft* *Uc < < ttfa -l5T*it® 

[oo3i] ±ftLtc<itfre>. tf'j^xTH/mftzm 

Uu-;b (JXT, EGtBasr*. K 1. 3-7°Qfcf 
b>7'J=l-/b (JXT, I. 3-PG<!:l§*rr£, 0 ) s 
1. 2-7nt°U>7<Ji]-;b (JX"R I. 2-PG<t 

) , 1. 4-7?U>?'yp-;b (JXT, 
1. K 1, 5-^>£>?'J=i 

-;k 1, e-'v^tV^yp-jb (J-XTs 1, 6-H 
GilSitS. ) , 3-**/b1, 5-"sV$>yyp 
-;k 2-7? 1 /b-2-x^;b- i , 
-;k ^^v^/b^y p-jb (JXT, n PctBSfrt 
5. ) , 1. 8-*-7*V?'yp-/k 1, 9-/^> 
•Jt-lW -7X?U>7"yp-/k y^P^+ty- 

i, 4-i/^--/k ->7P / \*-y->- 1 . 4-v>^y 

h U*-;b&U : 3-<7)ffe<D7''y P-jbMtftc h 'J tf-JbH 

tfaif&tis. 

[0032] #uixx;na»*«ua-r*5?* 

iWyWlt LT(*» 7*>bS?£££te<i:-t-5t,tf>?;& 
•A attftlcti, 5 1 U7'?;UK (JXT* TP,fcB§ifirr 
3 C ) , fV72;bK (tXTx I P ) * * 

ytimmmmmizit, mm, pm7&. rwy 

tt (ttT, A A ) , 7«5<f 

>K«©^*;b/1?VH» CftSflMSia^/bXtta** 



[0 0 3 3] EatfyiXxibJStttts ±a?LfcJ:?& 
7*>b&l5$«f*£^rr3;:<!:fc<l:c>T. »?«t>ic^v 

[0 0 3 4] -?"LTx CflMOJlXxyl/jSftti, 

<h * tls ^©TlcaSffitf 1 0 ~ 2 0 0 K O 
Hing/g^ft, <fc »J i?3= L < «, 50~200KO 
Hmg/gi:*n5„ *°y XX^ybfigtffl)*!! 

TltK 0 H (7jcK{b*U7L.) <D^ST«U KOHm 
g/g^fflUSo 

[0 0 3 5] ctitCcfcy, ^'Jxxxyu^ti, Tk^S 
fltfl OKOHmg/gJXTi:**!*.*:, #?S#iS< 

3, C©^ *°yxx^bj$#££)$L/c<!:LT i t>, 

7 us >m<m*m&»j> lt l$ 5= 

fflSllis #?H<D*JI5tt£te h7-7*^%< 

[0036] zmztiLTs TH'jxxT-imwt* 7m 

iItf200KOHmg/gJ-X±tJtl§<!:> sKU^U 

*v*Wi«<ft*«ii«atf»y»$L<at\ c©#y 
xx^;bj5)6^(D7j<^Sfffi(i, ffiiilc j; yjg^icgjR-rs 

y *k» fli^s < v icsi^b^j <t (omm&z % < s 
Tx c^xni^^feen^ 

[003 7] ^tc, *»WKffifflS-tl«?Ky5U*>ffl 
[0 0 3 8] CWtfy^U^VgJJjlHu ^|4<h%^;Stt 

±tLT»«S#tt**r*yy3-iUt±i: 

10~200KOHmg/gW*i;i77 : ll/fiK7)<!:, 7j< 
X«^?«6 2-2 5 08JS©yy 3-;bi6^3&5 0 
[0 0 3 9] COStt*JIMbd**flWif*JH*Wfty 

LTP^f/cffi»?#y7(■-;^^l'^ffll^e.t^, -r&fe-^ 

Tkx EG, 1, 3-PG, 1, 2-PG. 1. 4-7^ 
y-M- )V (J-XT. BGtW»f*. ) » 1. 5-^> 

•?>7'y=i-;k i, 6-^^ty-J^-ii dXT, h 
GtlSfi;-r«o ) > 3-^^/U-i. 5-^>$y?y 
n-;k NPGv 1. 8-*7^>^yn-;k 1. 9 
-Ji-yVil-lW vifby^iJP-Jk ->7P^\* 
4—7*- ;k ->^a'\**>-1. 4--7 
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X 'v^VhU*- >k 7*Ko-/k 

[0 0 4 0] 5M'V5'7'*-Hfe&*fcLTtt, 
(#, 2, 4-M/I>5>-fV->7*-h («~k 2, 4 
-TD I i:BS^-r^>= ) x 2, 6- kH>-7-ryS/7 
*-h (WT» 2. 6-TD I tmfotZ, ) , *7U 
>- 1 . 4-7^77*- k *->U>-1, 3 -V 

■fy-77*-k 4, 4 ' -5>'7i-;uy^vi>'-f y-> 

7*-h ark md i tmmr&o k 2. 4 ' — y 

7x-jU^^>^-<y->7*-h, 4, 4 ' - V7il 
/H-7^bv"f 777*- k 2-~ hnv7x~;U- 
4, 4 —>Vvm-h> 2, 2 '— 77xX;|/7* 
P/\°7-4, 4 ' -v > -fy->7 7 ^— K 3, 3' ~77< 
*j|/-7"7x-j|/**>-4. 4 ' --7-fy->7*-k 
4, 4 ' - v ! 7ilJl'7P/\*>v ; 'fy->7?--h, m- 
7 x X U77V y ~>7^- k p— 7x" uysM y-> 
7*-k ^-7^U>- 1 . 4 -7^777*- k ;J- 
7^U7-1, 5— 7-<y77*-k 3, 3 ' V* 

h+->->'7x-;u-4, 4 ?-ry->7*-h*©» 
Sffltv^-f y->7*- k Th^^fi/V^ym- 
k ^wfbv-y-rvy/^-h octr hd 1 1 

y->7*-k fy*py7-ry77*— h aet"R i 

k *^b*->u>-^-ry->7 7 *-hs 7x^-771- 

;U**V>H'y-77*- k 5 1 h^^^U+i/UV^-f 
y-77*- h»flMW«5H' V->7*- Sft 

[0 04 1] -7?. CflMfJSUSyffllStt, ffitt*<b 

T£3t©T353o C*l6©II14Sli* *°'J7U27JS 

©jfAIttfO. 00 1~0. 2mmo I /g?&2>Zt 
tffff L<, J: , J!ffL<B, 0. 01~0. 09mm 
o l/gii5^„ Sfcs *ik1?>»*. ZCDmAmft 
0. 00 1~0. 1mmo l/gT'SSCttfffSL 
<, <fcy»3:L<U\ 0. 01-0. 05mmol/g 

[0042] zo)#i)t?is*>mmt. m&mtLzx 
«i»*w>7-*ytt*ft»*fc©fcu m 

[0 0 4 3] *LT> ±a5Lfccfc?^«Sttg ; &* , >l7U 



* 5fSStt(c» LT^ttoMf ttSsRlWi^ 
x;Wc»A*ft*«*v A JktfVtt «fc 'J EJ6tt©Kl^ 
SIS) *-e*Ctt=<fc»JWA*ti5. ftfe ffittglS. 

sjSRtcaam* tiaagsijt Lxmi^nz dmpa 
[0044] fcic, *389i©<K u 7 yliMm 

[0045] #U * V«W©*J«*»fc LTtt, ± 
if L fcStt*JIMt£*»tf y ->7*- h £ffig©W 

*EiftUC 3tfck*fc£*Stf 777*- h£ 

[oo4 6] mwm^m^mm-cu. Bsmtftzxv 

lXx^J$tt<t7j<$fcti#?«6 2~2 5 00)9 V 3- 

iitzmtzfs&mit&iBt. -77-77*- nt*» 

t*. Ctl6*j8»r«*«»»+TR(5**, ^'J7 
@JB£ja»T*li* 314**fk 

s*£s;-f v->7*- nts**, # LtuuftPSiMi 
[0047] unmommTu, 7 

-7-r y->7*- h«#t*'J i^x;b«#»©gtt** 

mimft 1 . o *tt^«stt*xaiiMftffTfiisf « 

T»S*i*. MftWlcti, vWyv7 7 ^-hfi)6»*c7)'r 

y ->7 *- k sic^-r *att*3i5<k^*fiE»«f ©ait* 

KSW^Bik^ 1 . 0~2. 0?&ZZt&#% L 
[0 0 4 8] C©*51C, /K'J7U^yffiSgtts iSttTk 

£%t. mmzn%tfvo^*y®mo)ifimm*. -fy 

iic&^o ^©cfc5ic. W)o\s$ymmo)wm<&*m 
m?%z.t\z&iT. 7jf'j7u^yajsg©MiEWix y 

J. P. Flory, K h umHtfJiiiWtCfmLT^ 
y->7*- h^#*lc#-p-f y-77*- kS©¥KJt 

sgsi^ck h 'j*-;u»A«»cff3jsit7k*<b^«ja»© 
[0049] d©«fc5ic<K'j7u^y«si«. mmsfS. 
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[0 0 5 0] £(DtZm^e>tlZ5.!&3imtLTlt. ± 

[0051] et±© j: 3 fcs&a* ftfc# y * u * >®m 

It. WLW-Slft^mft 1 0000~1 00000T'$ l A 
mL<it. SPPi$#?«iM 0 0 0 0~7 00007- 
fc'A J:y»SU<tt, »¥^»?«fl t 2 0 000-5 

00007353, #y>u*>»«*s 

< a « «t wogfflttKtfs < a* tztbi \ y k y y 

[0052] ±at Lfc# y ^ v4nh&is£m 

[0 0 5 3] zommEmwmt. mms.n»±i^ 

[0054] ftrnvtuimt Lzit. -ftsnzmmmm 
iftD^yix^/un, #'jTfu>, #y^aeuv» 

©«K'J:*-U7-rvSs -fc;l/P-X HJ 7-tr^-k -feju 
□-7y?tx- K -fe/UP-T.T'-bx-K^U-h 

yxvffwe-ii/Sffln. #y*-<K*-f k tfy-cs 

[0 0 5 5] 8tttH*»«-r«8SttaStts HfifctBH 

mr z&mimmt lzk. y-Feox ( x = i. 3 

3~1. 5) s Cogliy-FeOx (x = 1 . 33~ 
1. 5), Fe, N i mtC oZZtiift (7 S%&±) 
tT5ftWm££* /\ - iJ^7i7^K XhQVW 

i, S, Sc. Ti, V. Cr, Cu, Y, Mo. R 
h x Pdv Ag, Sri, Sb, Tc, Ba, Nk T 
a, W, Re, Au> Hg, Pb, B i> La, Ce> 
P, Mn, Zn« Co, Sr. BVOftreSftlTl* 

[0 0 5 6] *38iH(«:«*««E»«f*fc*J^Ttt. «fc 



%o COfflfrf-tZfrmt. as=100~200Am 
2/kg. BET>£»Cj:Siba®a4 5~6 0m2/g N 
fcx&2) 9 0 ~ 2 0 0 k A /m t ? ft* C t tftt* U\ 
[0 0 5 7] Bttt!tH»« ±2Lfc£«8»fc<!:±a5L- 
fce£ffl£*SaL »»LTSSft*. dC0<t$, 

^3t^tttt»*agjtT- 1 ~ 2 o mmat jtu cfc y 

»$L<tt. 5~1 5figg|5i:?n^» #w*\s*ym 

[0 0 5 8] Ztzs C©«tta»{Cffl^6h*fl6a)«^ 
M£LTW\ l^ftfcSHCttfljWSiT-SN tWbfcf- 

=jb7Jbzi-/bttaft{fc. i§<be'-;l/-iKbfc"- y x> 
*SS#s mtZ-fr-T* y □ - h y /WUtett, tg 
<btf-;U-KKtr^Jl/--7U-f >KftS^<*. 72 y;u 
lixfji/-®tk-UT>fti^, T'^'Jju^xx 

#y*fbtf-/k ^bk: " U x 'J □ - h 'J 

;uttfi£#. yz-yxy-Tt up- h y;i/tt«^t*, 
T 7 ^ y □ - h 'J ii> - 7$ -J i y - ^ 9 v v i m&ms 

#y bf-;u^5-jk -tiun-xsi©^ x^u 
>-7^vi>ita^ ^ijixfim 7i/- 
ii/«m. i#*->«flBs iMifttt#y^u*>«iai» m 
mmm. /3~y®8i. Ti\>*m& rjr-*;u/»7 
ii/xt K«tn« #y ti'-^T 7 *^-;!/^^^^^^!^ 

[0 0 5 9] aft^T't), «fffl*ft*e^9Ji:L-n*, ^ 
[0 0 6 0] *%i»(Cffi«ttSeS«1»c£l^T». ss 

i\ commmmwzM, £tie><D*>(DizfflLz'&9k 
4i«]«>'6>fl!)fl«^rft , ba»SRrffiTipF6iHS*nftLs 

[0 06 1] ^iCcfcoTl*. }g^?ilt^±lf 
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[0 0 6 2] £fc, C©««IB8WM*H:fi^Tv ffittJI 

7"-*X75y*S?!bWS:ft5o 
[0 0 6 3] :ffl*-*V?7 7^tLTIi, DBPIK 
;i*^3 0~1 5 0ml/100g, $?$L<li5 0~ 
1 5 0m 1/1 0 0g<biTfti>o a-tf>75'J/*tt» 

77^lt TOtt?8tf5~1 5 0nm, #£L< 
«, 15~5 0nmi?n, B E T»tt:J:*]t«aG»tf 

4 0~3 0 0m2/g, $?$L<«1 0 0~2 5 0m2/ 
g£*ftT**fc©tf»5IT***. 3t)-*>77-^ 

[0064] W±(DJ: => te&ftzmtztij-tfy? 1 ? V 
VtLTlt. gtetbtsj&f&t LT, zm>tf7>*- 

#>tt87- (RAVEN) 1 250 (lug 2 3 n 
m, BETH 35. 0m2/g, D B P mA M 5 8 . 
0m 1/1 OOg), 1255 05^2 3 nm, BET 
ffl12 5. 0m2/g, D B P "SKiM 5 8 . 0ml/1 
OOg) , 1 02 0 (Sg2 7nm, BET1I9 5. 0 
m2/g s DBPlS-;fi*6 0. Oml/IOOg), 1 

0 80 (Si2 8nm t BEHI7 8. OmVg, D 
B PIR-1M6 5. Oml/IOOg) , 0 3 
5, 1 040, 5— ^> 1 060, 5— ^> 3 
3 0 0, 7-^/4 5 0, 7-NV7 8 0fAWb 
ft, Xli, HV^x-y? (CONDUCTEX) SC 

Cf££20nm, B E TfB 2 2 0. 0m2/g, DBP 

ran 1 5. omi/i oog) fcffifflRTijrrfca. 

£fc, J§*-#va»#8 0 (8KI2 3nm, BET<I 

1 1 7. 0rr»2/g, DBPl©>iMl 1 3. Om 1/1 
OOg) , =»bJ«S#2 2B (E@4 0nm, BET 
fi!5. 0m2/g, DBPqR>4ft1 3 1 . Oml/10 
Og) , #20B (t!l4 0nm, BETiI5 6. Om 
2/g, DB P(K)4S1 15. Oml/IOOg) , * 
•V <K7 h*±H7'5 •> ^/\-;bX (BLACKPEARL 
S) L (tS@2 4nm, BETI2 5 0. 0m2/g, 
DBPi»-;fts6 0. Om 1/1 OOg), 
/kX800 0a?11 7. Onm, BET1I240. Om 
2/g, DBPI!5-;fifi7 5. Om 1/1 OOg)., 

■y^n-jkXl 0 0 0, 75y?/\-;l/Xl 10 0, 7 

5 7'7/\'-;UX7 oo, 77y^/\-;l/X9 0 5H?& 

ai\ 

[0 0 6 5] £fc, *fgEKfig*fiBMie®8li*£fcC> 



0=i-h«<hLTl*, a6*4iffl©«.©*«fflr*Ct# 

^<DHa^t;£tfO. 1~2. Of/mi^n, 
L<(*0. 3~1. 0/jm<h^ft^ o 
[0 0 6 6] *£9HCffi£tta£g${*lc£^ 

3„ 0J;itf', jBjWJtLTtts BffifllteSfxXxJk > 
iJa->*Yik HflfiK^14->Uii-X y 
a-x ?-Of6©«SS^;S9Js #y*U7-fX *°y 
^Ua-ik 7/l/*;l/«&iXx/k *<D£S1S, tfy 
7i;jn-f(k JMb7;l/*/H— r;k 7/u*;U2j 

;l/tf>I?7 = >ig, JMb7Jl/*;l/*JU# VK7 5 > W 
<D7 = >&-$;tgij x 2~2 4tf)7;l/=]-;l/Sf 

(*ftf r ft^l»Bl*«A,T 1 b#ttLTL^T<bJ:t\ ) S 
tfnXft 12-24 <DSI8fliJKSE«?rt>WSft£o 

[0 0 6 7] iS»SiJt LTffiffl?ft^Sl88ireS?lXx 
;U^LT(i, a*tti 2~3 2^Sfli»5xX7 i ;b^ 

(*ft?ft*i&ffl£^TtttttL.T^T i k<J:l\ ) T* 
»»J. flJAtf, SUX^VK, lW>~?> 

& Xx7'J>K, -fVX77'J>K, 75*>IL * 

u-r>&, x-rn^, i7-fi/>i, ^>K, yy- 

;k ^ntr^xXxik -fyynt^UXxJk 
ix^Jk ^v^uxXt-zu, '\*->/uxx7^k 

to&ftSfcP&fcLTtts XxZ'JVK^k X^7'J 
VK^V^/k Xx7'J VK"s7?-;k XT^yvK* 

^jk XT^uviKv^^/k Xt^7U>S?7> 

*->lfJk S'JX^Vg^T^k SyXf-VlKV 
[0 0 6 8] *6lC$7c, *^(C#i>{SM!B«!ittlC 

>-7;u=t", -;§ii7;u = 7", ^b^-r«, iwb^p 

>K, 'T-'fS, h, S^bSJR, S<b*-?«, si 

fb^U^'xV, «ib*^*. ift*Vf"Xr>, Hkf 

[0 0 6 9] CftSWaWOTJSttStt. 0. 0 1~2 

[0 0 7 0] ?6lC$7c, *^lC^SaMIB^« 



(9) 



»BB¥ 1 0-1 495 29 



[0071] zsizttc. *wnteto&wsMBsmt* 

it. t) y 7<J Vtmt L-T^JRiiJntro^lf ffl-TS d <t 
U>m ***-h**v:AI>m 7/1/SX-7A 

mn* wamm i o o wca lt o . o 5 ~ i o . 

0 0»tf»*L<, £»J&$L<($0. I~5. 0035 

[0 0 7 2] ->5V*y^U>^«tLTtt» y-y* 
7yp*->X*ye/H-yy h*-»7>. trxjUHJx 
t**5>->5;/»©e^jU->5>ffc£tt, p- (3, 4- 
X/Jf* ->-><7 P's+i/;!/) x^UI-yy h^>->7X 

k — jf y -> K*->7n tTiU h; y h*->->5 >vox4( 
7X N-/3 (7 7 2/x^;U) y-y-z^ptr^y^ 
-f h 7p tfiU H U y h *->->7 >*©y 7 h ->7 V 

fbfcWWHWf eti^o y :/y y?mt 

X £7. [2- [ (2-7Syx?;U) 7 = 
/] x^/U-h] [2- [ (2-7i/lfJb) 7 = 

y] x^yu-h-o] (2-yp/\Vu-h) 

HJX (-rvt^^xAyi-h-o) (2-7 
p/wu-h) ex (yh'jf-»i"ta7 

7"f h-0" ) xh7« (2-7o/\7L/- h) v>7\ 

-r Kn-t?>***-K ex (-»i-'77 c yu*x7 7"r h 

-0" ) 5^h7*X (2-yPMVU-h) VMYKP 

0" ) (2-7*P/\VU-h) TV-^U. £X (->** 
•>^l/*XX7"f h-0" [1, 2-X*Vv ; 7|-U-h 
(2-) -0, 0 '] =f-^-^Us h'JX (KxS/yb^ 
>-tf>X/kX;j-*-h-0) (2-y*P/\VU- h) 9 
7^h5*X [2, 2-tlX [ (2-7°P^X 
>kt*-» y^iW -1-^/l/-hf$*-hfi(? 
WStU iSatLTtt, R*<7)ift*±S4X 7V>77h 
KR TTS, KR 46B, KR 5 5, KR 41 
B, KR 38S, KR 138S, KR 2 3 8S, 
3 38X. KR 12, KR 44. KR 9 S A. K 
R 3 4S»flmttfSn*. 

[0 0 7 3] 7)\,=.-'t>Lmt)vy>)>VT*\tLTlt. 
7-b h7 , ;i/P+->7;i/~x-7^i/-f v^peu- hUtf 

Bifstu siaiLTii, i*©«aiiW). 7u>7-7h 

[0 0 7 4] ttttam«£B* »tW*8B£ 

^rftfcaawaBjtwwa?**. 0us.^ p-;i/s 
;k *-;i/ = ;k +f>K = ;k hp>5;k lix h- 

mm--?-, i^^kh^- *t->*t 



[0075] wmm$$m.3iftto±izmiiiTzf8nc 

[0 0 7 6] ttttttf402fe««B^ LTtt, 17- 
£-p-k X'U-Kp-K Q-yKp-k IfLUlL 
p-k X77"'T7P-k X?<XP-k ^;iP- 
k y/S-XQ-^P-K ^e7P-H\ h5>X 
7 7-p-;kP-k *t7h3-HM)l*8I«f 

[0 0 7 7] *5lC$fcs *ftBlC««BBEBJfft? 
U\ J: y BSfflttfcfcfctfSfctttcipiSBBStt 2 J-X± 
y ->7*- h ^bffl««HWbaiJ£SA,?fc J: l\> 

zomimt ltj*, *°y -r y->7*- ko;Ky y y 

[0 0 7 8] fil«IBSJi<*(i. BM«"Ji:LT-fy->77 
T\ HfOWi: LT#'J -f V ->7*- hfk^^flc- 

^it$o-i'y->77 u- hSso : / / xti ; ?-cDfte<D'ry-> 

7*- hS^fcfcStlJf^tCtts #y>U*>Bffi*tc 

So 

[0 0 7 9] SSfbSJi: LTli, JSWtt^ 1 ) 4V *>7*- 

h»ifiBi»tt?Ky'f y*>7*- cine..*: 

->7*-h<»:LTli, Mki>vfyv7*-h (J-X 

TD I iBSftrTSo ) , 1. 3 -^-yUVv^y -> 
7^.- 1, 4- + ->l/>y-<Vy7*-h, 4, 4 

-v>-7ix;uy^v5>'ry->7*-h («t. mdi 

tVm?Z>o ) . p-7iZJl/^V->7^- m- 

7i;)i/yVvy7^-h> 1. 5-^-x^;bv"ry-> 

7^.-h9^f*Ct6 ,t T'*5, Sfc. mtibtoitfV'f 

y->7*- hiLTi*, '\*-9-y^u>v ; -<y->7*- 
h (J-XTx HD I i:B§^-rs o v'v^p^-y^y 
5>y-fvy7^.- -> -7 p 'n+^v v"T y -> 7^-.- 
K -ry*py-y-fy->7^-h (j-xt, iPDiiig 

jB«r*sstt*«fl;^«t lt«, x^ uv^u p- 
;k i. 4-7**>5?*-;k i. 3-x^y-yTi— 
;k **^>^;byja-ik vx*u>7"yp-;k 
hyy^p-;Uy*p/\ 0 y, yyn»y vn^tfsn. J ?- 

n6©¥i*l7J?M6M 0 0~5 0 0 OWKHcDtW^jif 

[0080] zcomtmommt ltw, s^jtca 

***i*BB(c»-r*BBttT0»~2 oaW-l&l*)?' 
$y, »$L<(*0~1 OgPT'S*. BB± 
It, *y>U^VBBfflJ«tt (t.L<(*»a9JBBffl<S 



(10) 



10-149529 



gGt±T*tt. *#* i:'lC<fe y flMfc»Jj8»©<f V «>7»- 

JR^»«*:y 1 0%~5 0%il£Jfi(D?!<bgiJ£^!]n-t£<D 
[008 1] *Stc, 5K'J<y->7*-h6^63S:4iaMb 

mz&mLtcW-s. tmm.n*3- : r4yy'&. 4 ox 
~8 oic«)2U7imnnbsie«ffiii!r#«c&(c<t: 
y. j:ya^»«tt/«f6*is. 

[00 8 2] 

tt«IB»t§f* (Httffi17)SMIfl1 5) fcSffiU * 

[0 0 8 3] ls*>Nn<Mt&>9i** 

KStik TU7*JHt5*)k 1- 4-CHDM5* 
;U (->X, h5>7.>I£%)) . N P G 5 *JKDM£?S 
£U 2 0 0tTj8»Lfc. y^Jbg-^D'JK^M 



[0 0 8 4] aac, mtm. anh s«->-;u^o 

1 t/McttLT«B»Wi:fc4 N P G 1 ¥;U&&« 
«fe-5lC, y^;l/X^j|/^rh>/K;H>=1/1 

[0085] CttK, MD I £Rffi (OH^ib/NCO 
*JU) #0. 9 5t***3lCBWe«SttU 7 0°CT 
2 4BMB»tU»tfc. flttlfTft y*JUx*;U*h 
>/ hiHV= 1/1 «jMft£TBfl?#tf 3 OfiS 
%£ft*J:?lcSIRU #y*U* VttlBl *£J«L 

[0 0 8 6] £<7)£:$\ ^1 7^)31^7 (C^T<fe 5 lc. *° 

ijt>[s*>m& (# u $ u* vfflii 2 ~ -jc y * u 

*>8}fll2 7) *^aufc. 

[00 8 7] 
[Hi ] 





WC1 


mm 2 


$8£3 


ran 4 






TP/IP 
0.5/0.5 


TP/IP 
0.5/0.5 


TP/IP 
0.5/0.5 


TP/ IP 
0.4/0.6 


(tfidtfcb) 


1,4-CHDM/NPG 

0.5/0.5 


1,4-CHDM/NPG 
0.5/0.5 


1 ,4-CHOM/NPG 
0.5/0.5 


1 ,2-CHDM/EG 
0.4/0.6 


(KOHmg/g) 


56 


112 


112 


56 




0.5 


. 0.9 


1.0 


1.0 


(=E;nt) 


NPG 

0.5 


NPG 

0,1 


ML 


ML 




MDI 
0.95 


MDI 
0.95 


MDI 
0.95 


TDI 
0.96 


(mmol/g) 


S0 3 Na (0.01) 
COOH (0 03) 


S0 3 Na (0.01) 
COOH (0.03) 


S0 3 Na (0.01) 
COOH (0.03) 


50 3 Na (0.01) 
COOH (0.03) 




o 


o 


o 


o 


(GPC) 


Mn (X10 4 ) 


24,000 


22,000 


24,100 


31,000 


Mw (X10 4 ) 


48,000 


44,100 


47,300 


60,500 



[008 8] 



[«2] 



(11) 



10-149529 





^5 


®fla6 


^t8a 7 


Htm 8 


mm 




TP/IP 
0.4/6.6 


IP/TP/BA 
0.3/0.3/0.4 


TP/IP. 
0.4/0.6 


TP/IP 
0.5/0.5 




1,2-CHDM/EG 
0.4/0.6 


1 ,4-CHDM/HG 
0.6/0.4 


T,4-CHDM/NPG 
0.5/0.5 


1,4-CHDM/NPG 
0.5/0.5 


(KOHme/s) 


42 


145 


56 






1.0 


0.8 


1.0 


0.5 






BG 
0.2 




NPG 

0.5 


<t;wfc> 


TDI 

0.96 


HDI 

0-97 


MOI 

0:95 




■ttS 
(mmol/g) 


so 3 Na (0.1) 
CGOH (0.03) 


S0 3 Na (0.08) 
COOH (0.03) 


S0 3 Na (0.1) 
CCX>H (0.03) 






O 


O 


O 




tt^a (gpc) 


Mn (X10 4 ) 


43,000 


41,000 


26,000 




Mw (xi a 4 ) 


85,100 


80,200 


52 J 00 





[0 0 8 9] [S3] 





Wft9 " 


tSMSi 0 




18BS1 2 




! (tMUt) 


TP/IP 

0.5/0.5 


TP/IP 
0.5/0.5 


TP/IP 
0.5/0.5 


TP/IP 
0.4/0.6 


oedut) 


1,4-CHDM/NPG 

0.5/0.5 


1,4-CHDM/NPG 
0.5/0.5 


1,4-CHDM/NPG 
0.5/0.5 


1,2-CHDM/EG 
0.4/0.6 


7kKSflS 
(KOHmg/g) 


15 


180 


210 


56 




0.9 


1.0 


1.0 


1.0 




NPG 

0.1 


NPG 
0.1 


NPG 
0.1 


NPG 
0.1 




MDI 

0.80 


MDI 

0.99 


MDI 

0.99 


TDI 

0.95. 


(mmcl/g) 


S0 3 Na (0.1) 
COOH (0.03) 


Sp 3 Na (0.08) 
COOH (0.03) 


SO a Na (0.1) 
COOH (0.03) 


S0 3 Na (0.1) 
COOH (0.03) 






o 


o 


A 


O 


»M (GPC) 


Mn (X10 4 ) 


48,000 


24,100 


26,000 


31,000 


Mw (X10 4 ) 


100,000 


47,300 


52,100 


60,500 



[0090] 



K4] 



10-149529 





ttffil 3 




WB1 5 


HW1 6 




(fflJSJt) 


. TP/IP 
0.4/0.6 . 


TP/IP 
0.4/0.6 


TP/IP 

0.5/0.5 


TP/IP 
0.5/0.5 


(ttrttt) 


1,2-CHDM/EG 
0.4/0.6 


1,2-CHDM/EG 
0.4/0.6 


1,4-CHDM/NPG 
0.4/0.6 


1,4-CHDM/NPG 

0.4/0.6 


(KOHmg/g) 


56 


56 


56 


56 


<*;ut> 


1.0 


1.0 


1 .0 


1 .0 


.(*;utt> 


NPG 
0.1 


NPG 

0.1. 




my 


(=EMfc) 


TDI 

0.998 


TDI 
0.82 


MDl 
0.95 


MDl 

0.95. 


: fittg- 
(mmol/g) 


S0 3 Na (0.1) 
COOH (0.03) 


S0 3 Na . (0.08) 
COOH. (0.03) 


S0 3 IMa (0.2) 


COOH (0:03) 


PT2H 




■ o 


O 


O 


o 


(GPC) 


Mn (X10 4 ) 


1 20,000 


8,000 


31,000 


16,000 


Mw (X10 4 ) 


250,000 


16,000 


60,500 


32,000 



[009 1] [f|5] 





fell! 1 7 . 


BiflBi 8 


®Wi\ 9 


WIS 2 0 


mm 


(«flttt) 


. TP/IP. 
0.5/0.5 . 


TP/IP . 
0.5/0.5 


TP/IP 
0.5/0.5 


TP/IP 
0.5/0.5 


(*§j£tt) 


1,4-CHDM/NPG 
0.4/0.6 


1,4-CHDM/NPG 
0.4/0.6 


1,4-CHDM/NPG 
0.4/0.6 


1.4-CHDM/NPG 
0.4/0.6 


(KOHmg/g) 


56 


56 


56 


56 


(^UJ£> 


1.0 


1.0 


1.0 


1.0 




iu 


gu 


su 




(^tt) 


MDl 
0.95 


MDl 

.0.95 


MDl 
0.95 


MDl 
0.95 


. ; ttttS " 
(mmol/g) 


SO s Na (0.0005) 
COOH (0.03) 


S0 3 Na (0.25) 
COOH (0:03) 


S0 3 Na (0.1) 
COOH (0.0005) 


S0 3 Na (0.1) 
COOH (0.12) 




O 


O 


O 


O 


(gpc) 


Mn (X10 4 ) 


34,000 


27,300 


31,100 


33,000 


Mw (XI 0 4 ) 


57,100 


57,000 


62,000 


65,300 



[0092] 



[«6] 



(13) 



ftfflW- 1 0-1 49529 







BJIS2 1 




fiBiEa c o 


fiSi2 4 


MM 


(tfl^it) 


TP/IP 


TP/IP 

0.5/0.5 


TP/IP 
0.5/0.5 


TP/IP 
0.5/0.5 




1,4-CHDM 
1.0 


1,4-BG/NPG 
0.5/0.5 


1,4-BG/NPG 
0.5/0.5 


HG/NPG 

U.O/ U.D 




(KOHmg/g) 


58 




1 1 2 


112 


(^JUtt) 


1.0 


0.5 


0.9 


1.0 


»B«*J- : 




NPG 

0.5 


NPG 
0.1 


. mi. 






MDI 

0.95 


MDI 

0.95 


MDI 
0.95 


(mmol/g) 




S0 3 Na (0.01) 
COOH (0.03) 


-N(C 2 H 5 )2 
(0.2) 


S03Na 
(0.1) 








A 


X 


X 


(GPC) 


Mn CX10 4 ) 




25,100 


24,000 


22,600 




Mw (X10 4 ) 




51,000 


48,300 


45,300 



[0093] 





®Bt2 5 


■.mm 2 a 


®fli2 7 






TP/IP . 
0.5/0.5 


BA 
1.0 


BA 

1.0 




(»*tt) 


HG/NPG 
0.5/0.5 


CHDM/NPG 
0.5/0.5 


CHDM/NPG 
0.5/0.5 




(KOHmg/g) 


56 


56 


112 




1.0 


1.0 


0.5 


(=EJHfc) 




mi. 


NPG 

0.5 




MDI 

0.95 


MDI 
0.95 


MDI 
0.95 


■ fittS* 
(mmol/g) 


SO 3 Na(0.08) 


SO 3 Na(0.1) 


SO 3 Na(0.1) 


COOH (0.03) 


COOH(0.03) 


COOH(0.03) 




X 


X 


X 


(gpc) 


Mn (X10 4 ) 


23,000 


31,000 


28,600 


|Mw (X10 4 ) 


45,900. 


61,200 


56,100 



[0 0 9 4] CtiS»171M«7lca3^T. #>) 

HF (f h7tKn77» TO. 1 U ^ 

Mmta* h -7*57 -1- ted; y *°y uvft»#?M 
=&a(SU !!S¥^I7J?4 (Mn) 
(Mw) *W£Lfc. 

[0 0 9 5] Cn6«171i2«7tctt % »Sftfc 



[0 0 9 6] attttfctt* SSftfoKySbSVffllBfc 
0gPSO : 5a5cD7sx7 7 y Vif^/U^llDLv SKtHH£t± 
lC^3 0~5 0 5^P>JllcMfi5Lfdfes 6 0°C?1Bf 
H*<D«1 2 0°CT'2B^raigJiU W7-7<(l\,U%tt 
f&Ltco *tl?tUD9 t J?7<ri\,l*^ OR I ENTE 
Ctt&lQttftttBttilJgS (RHEOV I BRONMO 
DEL RHEO-200 0) I'ItMlf3 5 H z, 



(14) 



ftmW- 1 0-1 495 29 



&a3£2. 0°C/m i nTISU T g £#A&/co X 
f7 'J yWJ+fr 5 gpfcjSsllD Lfcd £IZ<$:%>T g (DteT 
®S£^*«"F©»*?Pii Lx # 'J 7 v««liORl 

[0097] O ; T g CDgfctf 5 °CJi(rt<Dt)0. 
[0098] A ; T g ©gfbtf 5 °C«±x 2 0 0 C*-3S© 

[00 99] 
[0 100] 



X ; T g©£fl;#2 0°ax±tf)t,<7>o 
<«SSBS«f*©ff«>±a Ufc * 5 lc£ 

(a s = 1 5 0 Am2/k g, 56m2/g, 
tg<bif-;l/&±±i£# (B*-b**>ttSMR 

*-#>77»^ + httSBP-L) 
7iU = ^ (tt*<b¥tt«AKP-3 0) 

*T;UxT/l/*-hv 
h/H> 

Sf-fa-Mcfctl 3. 0pm©IM2i64J:5 
[0 10 3] <tt«ffffl>±aLfc«J:3tc»snfc«« 

aiHiaa*Wis ©wflisff ^> fc. 

[01 04] friitt 



[o 1 o i ] vLTiz*T&otm&mmmmm 

7}fUl'V->7 7 ^-h*4«fiaJi: = ';XT>K I s 
SgP^JjDX, 1 jum©¥*SlPg££"rS7-Nl/$-T*« 

[0 10 2] 



8L ^5©y£;RS UfnX> B^SfelSHixv'' 
^)l/aft*3?ttVG-1 D(CJ:UAW)t4 5' 73836 L 

[0 10 5] 
0;ffiRm 180%«± 
A ; mRm 1 5 0 %JJLh, 1 8 0 %*sS 
x ; ifcjRg 1 5 0 
tHBflfttt 

**, Ksxjitta&ttik maammmmamm 

731+ (VSM-P 1 0- 1 5 a u t o) 2 0 



1 OOfiSgfS 
Hc = 1 2 7 kA/m) 

110) 2 omsp 
2 5 Mass 

2Ssg|5 
5 MSB 

I fifigl? 

8 0fimSP 
8 OSaSP 
8 Offiggf? 
"C 5 0 % R H<D*f*T?Sl3£ Lfc. 
[0 106] 3,TJb»:Xtt 

4BVW-75) £ffll^Ts 2 0°C 5 0 % R H 
T?\ 1 2 0»P^XT;US^7o/c^ WTOfWIS 

[0 1 0 7] CK'Vy RDa^lPJtiKs 12 05tP^ 

[0 1 0 8] A ; 1 2 OttH^itLfctf, ^•y Kfci^ 

[0 10 9] x ; SfcT^-T-ffifctotfttB?***. 

[0110] liiiii 
mmm^mt. 7^;k-?*avtr (v--*t 

*U'«fi*DVW-5 0 0) 3N£JBift&&3 2 

MHziU &£§y<hLT^J7U*y«i§t£^tt!- 

SB«[IB«ttft4>tilft « Od Bt LT, tfj7]M«-38;6 L 

[0111] ttsiB»«#a)isdaij(oiBis»t;»tktt. 



^8 73^^1 4lC^t"o 
[0 112] 

[as] 



l«£»1$14<&BMIIilSJII* 



(15) 0-1 49 5 29 











nm\2 






NO. 




1 


1 


i 


1 I 1 


mm 
mmm 






2 0 


1 0 


6 




MR-110 


2 0 


0 


0 


I 

1 0 i 14 

i 1 , 


^ 9 




Gloss 


o 


A. 


:" O ' 


O | O 


O 




Br (45) 


213.0 


205.0 


264.0 


256.0 j 251.2 


231.0 


Rs {%) 


80.1 


80.5 


83.6 


82.8 1 82.7 


82.1 




RF-OUT 
(db) 


Q.0 


-0.2 


1.0 


1.8 j 1.5 


0.8 


c/n ; 

(db) 


0.0 


0.0 


0.5 


0.6 j 0.7 


0.3 






A 


o 




o 


o | o 


o 



[0 113] [«9] 







£«0I6 


£««7 










NO. 


2 


3 


4 


5 


6 


mum 
mmm 


1 0 


1 0 


1 0 


1 0 


1 0 


MR-110 


1 0 


1 0 


1 0 


1 0 


1 0 




Gloss 


O 


O 


: O 


o 


o 


■■lWMrt*tt 


■ Br (45) 


250.0 


244.0 


240.6 


233.0 


249.0 


Rs (%) 


82.1 


82.9 


81.4 


80.9 


81 .0 




: RF-OUT 
(db) 


0.9 


1-1 


0.7 


0.6 


0.9 


C/N 
(db) 


0.4 


0.5 


0.4 


0.2 


0.4 






O 


O 


o 


O 


O 



[0 1 14] 



[«1 0] 



(16) 



®ffl¥ 10-149529 







SUfifln 




tt««2 




two u*>mm 

NO. 


7 


9 

' ' 


1 0 


1 1 




1 0 


1 0 

1 1 


^ ' 

1 0 


1 0 


MR-110 


1 0 


1 0 


1 1 

1 0 


1 0 




Gloss 


o 


A 


. : , A 


X 




Br (45) 


260.1 


223 A 


215.9 


190.0 


Rs {%) 


83.0 


81.0 


' 80.1 


77.6 




: RF-OUT 
(db) 


1.8 


• 

.0-4 


o;o 


-1.9 


C/N 
(db) 


0.8 


0.1 


-0.2 


-0.8 : 






o 




o 


X 



[0 115] «1 1 ] 







3USffl14 












NO. 


1 2 


13 


'14 


1 5 


1 6 


(aa») 


1 0 


1 0 


1 0 


1 0 


1 0 


MR-110 
(S5S3) 


1 0 


1 0 


1 0 


1 0 | 1 0 

! 




Gloss . 


o 


X 


o 


O \ x 




: Br (45) 


253.0 


160.3. 


261.1 


243.1 ! 196.2 


Rs (%) 


82.6 


70.6 


83.2 


82.6 | 78.2 




RF-OUT 
(db) 


1.3 


-3.0 


1.6 


► 

0.3 | ^2.0 


C/N 
(db) 


i 

0.6 j -2.2 

< 


0,8 


-0.3 j -1.3 






O j x 


X 


A i A 



[0 116] 



[«1 2] 
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